We assess the drought characteristics in the Republic of Moldova based on the Standardized Precipitation Index (SPI) calculated from monthly precipitation data simulated by the Regional Climate Model RegCM3. The RegCM simulations were conducted at a horizontal resolution of 10 km in the framework of EU-FP6 project Central and Eastern Europe Climate Change Impact and Vulnerability Assessment (CECILIA). The domain was centered over Romania at 46ºN, 25ºE and included the Republic of Moldova. We validate the model ability to simulate monthly temperature and precipitation by comparing the model simulations forced by ERA40 with the observations from CRU TS2.0 dataset and station observations for the period . The RegCM simulations (control and scenario runs) forced with the ECHAM5 Global Circulation Model (GCM) have been corrected against the systematic errors induced by the GCM. After the bias correction, the annual cycle of temperature and precipitation is analyzed by comparing the model simulations conducted under A1B scenario for the periods 2021-2050 and 2071-2100 with the control run for the period .The characteristics of the drought for the current climate were assessed based on SPI calculated for 1-24 month lags from CRU dataset and station observations. The SPI for 1, 3, 6, 12, 18, and 24-month lag was calculated and analyzed for RegCM simulations. The results show that the model underestimates the severity of droughts.
IntroductIon
Drier conditions and increasing temperatures already observed in many regions of Eastern Europe could reduce agricultural production and increase crop variability. The Republic of Moldova is among the Eastern European countries affected by extreme drought (P o t o p , 2011) . It is likely to experience a diverse range of impacts on various socio-economic sectors due to temperature increases accompanied by extreme precipitation events (dry and wet). Moldova's climate is moderately continental. Summers are warm and long, with temperatures averaging about 20.0°C and total precipitation ranging from 235 mm in the North to 175 mm in the South. Winters are relatively mild and dry, with temperatures ranging from -3.4°C in the North to -1.4°C in the South and winter total precipitation averaging 104 mm. The year 2007 was extremely hot across South-Eastern Europe, and the warmest in the history of instrumental observations in Moldova. Practically all air temperature records were broken in winter, spring, and especially in summer, with numerous heat waves and an extreme shortage of precipitation (C a z a c et al., 2007) . The number of heat days (Tmax ≥ 30°C) in the summer season was 45-60 (3-4 times higher than normal), the number of days with Tmax ≥ 35°C was 15-22 against reference period , number of days with Tmax ≥ 40°C was 5 (for the first time) (O v e r c e n c o , P o t o p , 2011). July 2007 was the warmest month for all the observation period (since 1887) with mean air temperature deviation more than +4.8°C from the normal . During 19-21 st July of 2007 the absolute maximum of daily temperature was observed in Moldova (+41 and +41.5ºC). The highest daily Tmin in Moldova was recorded on 23 rd July of 2007 (+26.7ºC); on the 24 th of July the sum of accumulated degree-days for continuous period without precipitation (10 000-15 000ºC) was the highest out of observation period . On the 25 th of August 2007 the absolute temperature maximum for August in Moldova (+40.5ºc in Tiraspol weather station) was registered. Recent research has also shown that while the summer of 2007 was unusual for the current climate, its temperature regime is very similar warm to what was projected for the second half of this century (C o r o b o v , O v e r c e n c o , 2007).
Studies with different greenhouse gas emission scenarios show that Europe is one of the Earth's most sensitive regions to global warming (G i o r g i , 1993) and Romania and Moldova are located in a transition region for changing the precipitation pattern. The projected changes of temperature and precipitation over the year show that although Moldova's baseline climate only for the end of summer and the beginning of autumn was characterized as semiarid, it is likely that in the future significantly longer and more severe dry spells will appear. In particular, according to the analysis of the results provided by six General Circulation Model experiments based on A2 and B2 SRES scenarios, Moldova will face warmer and wetter winters and hotter and drier summers and autumns. The projected annual decrease of precipitation in association with the temperature increase would likely induce strong humidity deficit generating droughts Drought is a recurring extreme climate event over land characterized by below-normal precipitation over a period of months to years. Drought is often classified into three types (D a i , 2011): (1) meteorological drought, which is a period of months to years with below-normal precipitation often accompanied by above-normal temperatures, preceding and causing other types of droughts, (2) agricultural drought, a period with dry soils that results from below-average precipitation, intense but less frequent rain events, or above-normal evaporation, all of which leading to reduced crop production and plant growth, (3) hydrological drought occurring when river streamflow and water storages in aquifers, lakes, or reservoirs fall below long-term mean levels. Hydrological drought develops more slowly because it involves stored water that is depleted but not replenished. Severe drought conditions can profoundly impact agriculture, water resources, tourism, ecosystems, and basic human welfare.
In previous studies (P o t o p , S o u k u p , 2009; C o n s t a n t i n o v , P o t o p , 2010; P o t o p , 2011; P o t o p et al., 2012) we have extensively analyzed the spatial and temporal evolution of drought events in the Republic of Moldova by comparing results from the most advanced drought indices (e.g. the Standardized Precipitation Index -SPI and the Standardized Precipitation Evapotranspiration Index -SPEI), which take into account the role of antecedent conditions in quantifying drought severity. In the present study, the SPI, originally developed by M c K e e et al. (1993) , was adopted to assess and project drought characteristics in the Republic of Moldova based on Regional Climate Model (RegCM) simulations. High resolution climate model simulations are thus needed to provide accurate climate change scenarios accounting for this complex spatial and temporal modulation of the climate change signal. It is well recognized that GCMs can reproduce reasonably well climate features on large scales (global and continental), but their accuracy decreases when proceeding from continental to regional and local scales because of the lack of resolution (M e e h l et al., 2007) . This is especially true for surface fields, such as precipitation and surface air temperature, which are critically affected by topography and land use. In many applications, particularly related to the assessment of climate-change impacts, the information on surface climate change at regional to local scale is fundamental.
One alternative to bridge the gap between the climate information provided by GCMs and that needed in impact studies is nesting of a fine scale limited area model (or Regional Climate Model, RegCM) within the GCM. Such an approach has been used in the framework of the EU project CECILIA. The Regional Climate Model ICTP_RegCM3 centered over Romania and including the Republic of Moldova was run at a horizontal resolution of 10 km, for the current climate and under SRES A1B scenario for 2021-2050 and 2071-2100 periods. In this paper we validate the monthly temperature means and precipitation totals simulated by the ICTP_RegCM3 against CRU TS2.0 dataset and station observations, and assess the drought characteristics over the Republic of Moldova based on the Standardized Precipitation Index (SPI) (M c K e e et al., 1993, 1995) .
MaterIal and Methods data description
We used monthly temperature means and precipitation totals from gridded simulated data at 10 km horizontal resolution performed with the Regional Climate Model RegCM and CRU TS2.10 land observation data set at 0.5º × 0.5º horizontal resolution available at http://www.cru.uea.ac.uk/cru/data/hrg/ cru_ts_2.10. The ICTP_RegCM model was originally developed (Giorgi et al., 1993) and then augmented and used in various reference and scenario simulations (Giorgi et al., 1994a (Giorgi et al., , 1994b Pal et al., 2004) . The RegCM simulations conducted within the CECILIA-FP6 project covered a domain (41.016ºN-50.175ºN; 14.095ºE-36.192ºE ) centered over Romania (46ºN; 25ºE) (Boroneant et al., 2009 (Boroneant et al., , 2011a Halenka, 2010) . For this study we selected a model domain centered over the Republic of (Fig. 1) . The simulations were driven by ERA40 double nested from 25 km RegCM run for the period and by the ECHAM driven RegCM run at 25 km for the time slices (control run) and 2021-2050 and 2071-2100 (A1B scenario runs).
The monthly temperature and precipitation RegCM simulations driven by ERA40 reanalysis have been validated against CRU TS2.10 land observation data and observations recorded at 15 meteorological stations of Moldova's State Hydrometeorological Service (SHS). The station distribution is given in Fig. 1 . The validation period was 1961-1997. To examine spatial drought variability, three agro-climatic regions were delimited in the country: the Northern, Central, and Southern (C o n s t a n t i n o v , P o t o p , 2010; P o t o p et al., 2011). The agro-climatic regions reflect various physico-geographical conditions (relief, slope, and elevation). The distribution of the stations within each agro-climatic region is given in Table 1 . The RegCM simulations (control and scenario runs) forced with the ECHAM5 GCM have been corrected against the systematic errors induced by the GCM. The bias correction has been applied at monthly data using the delta method (D e q u é , 2007). The bias was calculated for each month, in each grid point, as a difference (ratio) between the temperature (precipitation) mean of the control run of RegCM forced by ECHAM5 GCM and the RegCM run forced by ERA40 for the common period . Then this difference (ratio) was added (multiplied) to (with) each value of the time series of the control run and scenario runs (2021-2050 and 2071-2100) of RegCM forced with the ECHAM5 GCM, in each grid point of Moldova domain (B o r o n e a n t et al., 2011c).
validation of regcM simulations
We validated the model ability to simulate monthly temperature and precipitation over the Republic of for the monthly means of temperature and precipitation totals were calculated in each grid point of the domain both for simulated data set and CRU observations. Both simulated and CRU gridded data were downscaled at station coordinates in the sense that the closest grid point to station location was selected for comparison. To validate the RegCM data forced by ERA40 we compared the simulated annual cycle of spatially averaged 30-year monthly means of temperature and precipitation totals with the corresponding annual cycle calculated from CRU and station observations. Prior the calculation of the annual cycle of temperature and precipitation for the RegCM simulations (control and scenario runs) forced with the ECHAM5 GCM both monthly temperature means and precipitation totals have been bias corrected against the systematic errors induced by the GCM.
sPI calculation
Drought was analyzed using the SPI (M c K e e et al., 1993, 1995) which has been considered the most reliable index for quantifying the intensity, duration, and spatial extent of drought on multiple time scales (L l o y d -H u g h e s , S a u n d e r s , 2002). It is an excellent tool for research on spatial analysis, since it removes the temporal effects of various precipitation magnitudes. The SPI is computed by fitting a probability density function to the frequency distribution of precipitation summed over the time scale of interest. Each probability density function is then transformed into a standardized normal distribution and the anomaly strength is classified into 7 categories. The transformed distribution allows us to determine the intensity of precipitation deficit by reference to a mean value. This facilitates the spatial comparison of drought conditions and enables us to monitore drought at various temporal scales (M c K e e et al., 1995). The main advantages of the SPI is that it can be computed for different time scales, can provide early warning of drought and can help assess drought severity. The SPI is less complex than the Palmer Drought Severity Index. The main shortcoming of the SPI is that it does not provide the real magnitude of drought (precipitation differences from mean values) or the absolute differences between sites ( H a y e s et al., 1999).
We used the distribution version of the SPI program available at ftp://ulysses.atmos.colostate.edu which was adapted for looping over each grid point of the domain. The SPI was calculated at time scales from 1 to 24 months for CRU and station observation data, and for 1, 3, 6, 12, 18 and 24-month lags for the RegCM simulations. The drought at these time scales is relevant to describe drought conditions for a range of meteorological, agricultural, and hydrological applications and also its socio-economic impact. For example, soil moisture conditions respond to precipitation deficits occurring on a relatively short time scale, whereas groundwater, streamflow, and reservoir storage respond to precipitation deficits arising over many months.On the other hand, socio-economic drought occurs when human activities are affected by Table 2 . Monthly mean temperature and precipitation totals for observation datasets (CRU and stations) and Regional Climate Model (RegCM) simulations values after bias correction for the control run and A1B scenario runs (2021-2050 and 2071-2100) results and dIscussIon
Model validation
The 30-year monthly means of RegCM simulations (forced by ERA40), CRU observations, and station observations were calculated for the period in each grid point of corresponding data set, and at station location. Then, these means were spatially averaged and compared. The results are presented in Table 2 . Comparison between the simulated (RegCM forced by ERA40) and observed monthly temperature (CRU and station observations) shows that the model skillfully captures the temperature characteristics during summer months over Moldova but overestimates the winter month temperature means. The model does well representing the annual cycle of temperature but slightly overestimates winter (December, January, February) temperature means and slightly underestimates autumn (September, October, November) temperature means. Monthly precipitation totals are systematically overestimated by the model compared to station and CRU observations ( Table 2 ). The largest magnitudes of RegCM (ERA40) precipitation errors are observed in late spring (April, May) and summer (June, July, August) months when the simulated mean precipitation totals are almost doubled the observed (station and CRU) precipitation means.
The spatial distributions of 30-year summer (JJA) temperature means and precipitation totals over Moldova domain as represented in RegCM simulation forced by ERA40, CRU TS2.1 data set and at stations were represented in Fig. 2 . As the maps on the upper panel show, the RegCM overestimates precipitation totals in comparison both with CRU and station observations. Higher summer precipitation totals are simulated (observed) in the northern half of the country while lower precipitation totals are simulated (observed) in the southern half of the country. The spatial distribution of simulated and observed summer (JJA) temperature means are represented in the lower panel of Fig. 2 summer temperature mean and its spatial distribution over the country territory. Higher summer temperature means are simulated (observed) in the southern part of the country while lower temperatures in the northern part of the country. Table 2 , among other, shows also the annual variation of bias corrected monthly temperature means and precipitation totals calculated for 30 years, corresponding to the RegCM forced by ECHAM5 GCM in the control run and A1B scenario runs (2021-2050 and 2071-2100), respectively. The results show that the projected temperature means for all months in the A1B scenario runs will increase compared to the control run. The temperatures are projected to a higher increase by the end of the 21 st century compared to the mid-21 st century and reference period 1961-1990, respectively. The highest increase of monthly temperature mean is expected during the summer months (JJA). The monthly precipitation totals are projected to slightly decrease in late autumn (ON), winter (DJF) and spring (MA) and highly increase in summer months ( ) while significant decrease of precipitation is projected for summer during the period 2071-2100 (-10% to -30%).
Projected changes of temperature and precipitation

observed characteristics of drought for the current climate
Based on monthly precipitation totals at 15 meteorological stations and in each grid point of CRU data set over Moldova domain the SPI at 1 to 24-month lags was calculated for the period 1960-1997. To assess the time evolution of drought conditions in the country, the SPI was calculated for short-(1-2 months), medium-(3-12 months), and long-term (13-24 months) droughts. As a result, the largest number of summer drought events during the early 1960s ' (1961, 1963, 1967), mid 1970s' (1973-1976) to early 1980s' (1981, 1986-1987) and 1990s' (1990, 1994, 1995, 1996, 1997) was observed. Additionally, the summer drought episodes have increased in frequency and intensity since the early 1980s'. However, the longest extreme summer droughts were recorded during 1973-1976 and 1990-1997 . In contrast, extreme and moderate wet summers have been recorded during the years 1965, 1970, and 1985 . We also found out that according to the summer medium-term droughts which impact on agricultural production, all stations were affected by severe or extreme drought episodes during the summers of 1976 (June-July), 1986 (August), 1990 (July-August), and 1994 (June-July-August). Out of these years, the summer drought episode of 1961 was only recorded in the northern and central part of the country. Throughout the whole period of this study, the most extensive and extreme drought covering the whole territory was recorded in 1994. That year, the maximum drought duration was 6 months divided into 2 episodes (March-April and June-September) with the longest duration in summer months.
In this study, a drought episode was defined as at least one continuous period of SPI values less than -1.0 during the summer months (JJA). We computed the consecutive number of months in each drought episode for SPI at time scales from 1 to 24 months. Table 3 provides a summary of the average duration and number of summer drought episodes for short-, mid-, and long-term droughts for the three agro-climatic regions: Northern, Central, and Southern calculated from CRU dataset and station observations for the period 1960-1997. The mean number of drought episodes decreased with increasing time scales. As the timescale increased, the drought episodes appeared with a longer duration. The number of short-term summer drought events is higher than that of long-term droughts. It is worth to note that the number of summer drought events with short-term drought ranges 14-15 for CRU dataset and 15-16 for station observations while for the long-term drought the number of years ranges Table 3 . Number of summer drought events and their average duration (in months) at short-term (1-2 months), medium-term (3-12 months), and long-term (13-24 months) timescale for 3 agro-climatic regions of the Republic of Moldova: Northern (N), Central (C), and Southern (S) 10-11 according to CRU data and 7-9 according to station observations. According to CRU and station observations, the averaged duration of short-term summer drought is 0.9-1.2 and 1.1-1.4 months, respectively, that of mid-term summer drought 1.1-2.0 and 1.3-2.2 months, respectively, and the averaged duration of long-term summer drought is 1.3-2.8 and 1.5-2.9 months, respectively. The results show that the Southern region is more affected by moderate and extreme droughts than the Northern region and that the former is likely more vulnerable to drought (P o t o p , S o u k u p , 2009; P o t o p , 2011).
changes projected in drought characteristics sPI -temporal evolution. Drought appears first in the short time scales and if dry conditions persist, drought develops at longer time scales. The use of several time scales of SPI takes into account the role of antecedent conditions in quantifying drought severity. Based on monthly precipitation totals simulated by the RegCM for the control run and A1B scenario runs (2021-2050 and 2071-2100) , the SPI at 1, 3, 6, 12, 18, and 24 month lags have been calculated in each grid point of the domain and then spatially averaged.
The temporal evolution of the averaged SPI calculated for 3, 6, 12, 18, and 24 months over Moldova's domain for the period 1961-1990 (control run) is presented in Fig. 3a . The evolution of the SPI calculated for 3 months presented in the upper panel shows a high variability of the index between -1 and +1. The persistence of drought conditions can be easily identified from the SPI at time scales of 6 and 24 months. As the time scale for calculation the SPI increases (6 and 24 months), the wet and dry conditions as well as their persistence can be clearly identified. The antecedent moisture conditions in SPI calculated 1962 1964 1965 1967 1969 1970 1972 1974 1975 1977 1979 1980 1982 1984 1985 1987 1989 1990 SPI-3 CTL 1961 -1990 -3 1962 1964 1965 1967 1969 1970 1972 1974 1975 1977 1979 1980 1982 1984 1985 1987 1989 1990 SPI-6 CTL 1961 -1990 - 1962 1964 1965 1967 1969 1970 1972 1974 1975 1977 1979 1980 1982 1984 1985 1987 1989 1990 SPI-12 CTL 1961 -1990 - 1962 1964 1965 1967 1969 1970 1972 1974 1975 1977 1979 1980 1982 1984 1985 1987 1989 1990 SPI-18 CTL 1961 -1990 -3 1962 1964 1965 1967 1969 1970 1972 1974 1975 1977 1979 1980 1982 1984 1985 1987 1989 1990 SPI-24 CTL 1961 -1990 
c)
from 6 to 24 months point to the persistence of dry and wet conditions lasting for several years (central and bottom panel of Fig. 3a) . The plots show that the period in which dry conditions were identified tended to increase by some months as the time scale became longer. This is a result of the calculation procedure of the multi-scalar drought index, because longer time scales generated smoother fluctuations and thus a larger sequence of anomalies with the same sign. These characteristics are also true for the temporal evolution of SPI calculated for the scenario runs for the periods 2021-2050 and 2071-2100, respectively (Fig.  3b, c) at time scales of 3, 6, 12, 18, and 24 months. In terms of intensity and persistence of dry and wet spells, Fig. 3b shows that the first part of the period 2021-2050 is characterized by intense and persistent wet spells which are projected to be followed by some years with severe drought. The variability of SPI is projected to increase at the end of this period. The temporal evolution of SPI for the period 2071-2100 for 3, 6, 12, 18, and 24 months is presented in Fig. 3c . The time series are characterized by a higher variability and longer persistence of both wet and dry periods as compared with the control run and scenario run for the period 2021-2050.
The projected changes in summer drought characteristics based on the SPI calculated from RegCM simulations are presented in Table 4 . It shows the absolute numbers of summer drought events simulated by the RegCM for the time slices 1961-1990 (control run) and under SRES A1B scenario for 2021-2050 and 2071-2100 periods. The number of summer events was calculated by averaged SPI values over the three months (JJA) of the summer season for all grid points of the domain for 3, 6, 12, 18 and 24 months (Table  4) . For the control run, the summer SPI at 3-, 6-, 12-and 24-month lags show 5 years. The largest number of summer drought events was projected at the end of the 21 th century (2071-2100) at timescale of SPI-18 and SPI-24 months (7 years). The RegCM simulation produced fewer drought events at timescales of 3 and 6 months during the period 2021-2150 (3 years). Therefore, during the mid-21 st century less dry events are projected for almost all timescales of SPI series. The projections suggest that by the end of the 21 st century long-term droughts could thus become more important than it is observed during the present climate. Increases in drought severity are also projected for the end of the 21 st century. The consequences of drought impact on agriculture and environment systems are expected to be severe in terms of progressive scarcity of surface water due to high demand for irrigation and of erosion and desertification processes intensification. Summer drying may also be attributed to a combination of both increased temperature and potential evaporation not balanced by the changes in precipitation. The use of SPI, being just a precipitation-based index, does not take into account the changes in evapotranspiration, which are likely to be a consequence of the projected changes in temperature (Blenkinsop, Fowler, 2007) . The use of the Standardized Precipitation Evapotranspiration Index (SPEI), which is more complex and takes into consideration both temperature and precipitation, revealed new aspects of drought characteristics over the Republic of Moldova . According to the SPEI, the water deficit during the last three decades is to a large extent affected mainly by the increase of the maximum (+0.7°C decade -1 ) and minimum (+0.5°C decade -1 ) temperature associated with decreased precipitation (20 mm decade -1 ). The increasing trend in extreme temperatures in the Republic of Moldova has particularly affected the highest positive deviation of Tmin (from 1.5 to 3.5°C) during warm season of the year and the increasing water deficit in this season. Although lack of precipitation is the principal driving factor for drought conditions, the rapid increasing of minimum temperature in this region could also play a notable role in drought through increasing its severity as a consequence of water loss by evapotranspiration .
sPI -frequency distribution. The frequency distribution was calculated as the ratio between the number of occurrences in each SPI category and the total number of events counted for all grid points of the domain and for a given SPI calculated for various lags (1, 3, 6, 12, 18, and 24 months) . In the Table 5 , percentage of drought and wet occurrences is expressed in 7 classes of moisture category (%) based on the SPI series calculated at 1, 3, 6, 12, 18, and 24 months for the time slices 1961-1990 (control run) and 2021-2050 and 2071-2100 (A1B scenario runs). As can be seen from Table 5 , the frequency of extreme and severe droughts propagates from short-term (1 month, meteorological drought) and medium-term (3 and 6 months, agricultural drought) to long-term droughts (12, 18, and 24 months, hydrological drought). According to the time scale for calculating the SPI, the normal condition Table 4 . Number of summer drought events at timescales 3, 6, 12, 18, and 24 months simulated by the RegCM for the control run and A1B scenario runs (2021-2050 and 2071-2100) varies between 46-78% out of the total values of SPI in all grid points of the domain. Moderate drought and moderate wet are almost equally distributed around 9% while severe drought and severe wet are equally distributed around 5%. Differences in extremely dry conditions (5%) compared to extremely wet conditions (3%) were observed when increasing the SPI lags for the control and scenario runs. The occurrence of extreme moisture conditions has a tendency toward dry conditions, especially for the SPI calculated with longer lags (12, 18, and 24 months) for the period 2071-2100. The extreme drought conditions (SPI ≤ -2) are projected to the increase (9-15%) of long-term drought (SPI at 12-24 month lags).
conclusIons
Various economic sectors, notably agriculture, are sensitive to changes in the characteristics of drought episodes. This article presents the results on drought characteristics over Moldova in a multi-scalar way based on SPI calculated for RegCM simulated data at high resolution (10 km) for the current and two future climates (2021-2050 and 2071-2100) . The results can be summarized as follows:
(1) RegCM simulations forced by ERA40 data were compared with station observations and CRU data downscaled at station coordinates. The results show that the model does quite well in representing the annual cycle of temperature but precipitation totals are systematically overestimated compared both with stations and CRU data. This feature is transferred to SPI which is based only on precipitation. Consequently, the model projections underestimate the severity of droughts when compared with the characteristics of current climate assessed on observation basis.
(2) The temperatures projected by the A1B scenario runs will increase compared to the control run. The temperatures are projected to increase by the end of the 21 st century compared to the mid-21 st century and to the reference period . The precipitation totals are projected to slightly decrease in autumn, winter, and spring and increase in summer during the period 2021-2050. Significant decrease of precipitation is projected for summer during the period 2071-2100.
(3) The evolution of the SPI series calculated for short-time lags (1-3 months) presents a high variability of the index around normal conditions. As the time scale for calculation the SPI increases (6 and 24 months), the wet and dry conditions as well as their persistence can be better identified. Table 5 . Projects of frequency distribution (%) of summer SPI (1, 3, 6, 12, 18 , and 24 month lags) in 7 classes of moisture category (%) for RegCM control run and SRES A1B scenario runs (2021-2050 and 2071-2100) acknowledgements The RegCM simulations have been produced in the National Meterological Administration-Romania in the framework of CECILIA EU-FP6 Project.
